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Description 

The present invention relates to an integrally fabricated textile fabric having a layer of hydrophobic yarn, 
a layer of ground yarns and a layer of hydrophilic yarn being intermeshed with at least one of the other for 

5 integrating said layers and to a method of warp knitting such a fabric. 

In the fabrication of various products ranging from athletic wear and other similar apparel items such as 
active wear and sportswear to such diverse items as diapers, incontinence garments, bed pads, chair pads 
and various other articles, it is desirable that the article have a high affinity for liquid absorption without 
producing an uncomfortably wet feel at the exposed liquid-receiving surface of the article. Traditional 

10 athletic garments and other active wear may be provided with a fleece or pile surface facing the wearer's 
body and be fabricated of cotton for this purpose. Conventional diapers, Incontinence garments and pads, 
and like articles provide one or more relatively thick layers of a highly absorbent material, e.g.. non-woven 
cotton batting, with a non-absorbent yet liquid-permeable barrier covering the liquid-receiving surface of the 
absorbent material. One common type of barrier is a surface-brushed polyester textile fabric. The layer or 

75 layers of batting or other absorbent material and the barrier are separately fabricated and subsequently 
attached together in a separate stitching or similar procedure. A liquid Impervious backing Is typically 
attached to cover the surface of the absorbent material opposite the barrier to prevent leakage of absorbed 
liquid. 

Liquid absorbing articles of the aforementioned type generally perform acceptably for their intended 

20 purpose, but nevertheless suffer certain disadvantages. Athletic garments and active wear generally have 
relatively good absorbent qualities but nevertheless produce a wet feel when any significant amount of 
liquid is absorbed. With diapers and incontinence garments and pads, as mentioned, a relatively thick layer 
of the absorbent material must generally be utilized to provide an acceptable capacity for liquid absorption. 
Further, the necessity of attaching a separately fabricated barrier to the absorbent material increases the 

25 overall expense of fabrication of such articles. 

Further, from JP-A 60 155 760 a fabrik Is known having generally separate hydrophilic and hydrophobic 
yarn layers. In use of the known fabric, the hydrophilic layer is intended for initial liquid contact (e.g., in 
body contact to absorb sweat). In the known fabric, the hydrophilic layer serves to transmit absorbed 
moisture to the hydrophobic layer for evaporation. To promote such evaporation, the hydrophobic layer is of 

30 a relatively open work construction providing open spaces which occupy 10 to 80 percent of the surface 
area of the hydrophobic layer. Further, the fabric's ground yarns should be elastic and formed in a 
construction rendering the fabric stretchable in both lengthwise and widthwise directions. 

It is an object of the present invention to provide an integrally fabricated textile fabric having a liquid 
permeable non-absorbent layer at one face of the fabric and a liquid retaining absorbent layer at the 

35 opposite face of the fabric by which liquid applied to the non-absorbent layer is wicked to and retained by 
the absorbent layer so that the non-absorbent layer Is maintained essentially dry to the touch, whereby 
various embodiments of the fabric are suitable for a wide variety of end uses. 
This object is achieved by the features of claim 1 . 

In preferred embodiments of the present textile fabric, a spun yarn of staple natural fibers, e.g., cotton, 

40 is utilized as the hydrophilic yarn. Optimal absorbency is achieved by utilizing a spun yarn consisting 
entirely of cotton fibers. The hydrophobic yarn is preferably a multifilament synthetic yarn, e.g., polyester. 
The ground yarn may be a multifilament synthetic yarn, a spun yarn of synthetic fibers, a spun yarn of a 
blend of synthetic and natural fibers, or a spun yarn of entirely natural fibers. 

Preferably, the hydrophilic yarn is of a relatively low yarn count as measured according to the cotton 

45 count system, i.e., of a relatively high denier, which should be substantially higher than the denier of the 
hydrophobic and ground yarns, preferably more than twice the denier of the hydrophobic yarn. In preferred 
embodiments of the present fabric, the yarn count of the hydrophilic yarn is less than approximately ten. 

Thus, the hydrophilic yarn should constitute in excess of at least approximately forty percent by weight 
of the fabric. In certain embodiments of the present fabric, the hydrophilic yarn constitutes greater than 

50 forty-five percent by weight of the fabric and in other embodiments exceeds fifty percent by weight of the 
fabric. The hydrophobic yarn, on the other hand, should constitute no greater than approximately forty 
percent of the fabric weight. The ground yarn should constitute no greater than approximately thirty percent 
of the fabric weight and, in certain embodiments, constitutes less than ten percent of the fabric weight. 
One preferred construction of the present fabric is by warp knitting the hydrophilic. hydrophobic and 

55 ground yams in an at least three-bar, but preferably four-bar, construction. A set of hydrophilic yarns are 
warp knitted in overfed needle loops at the technical face of the fabric for fonning the absorbent layer. A set 
of hydrophobic yarns are warp knitted in extended nappable underlaps at the technical back of the fabric for 
forming the non-absorbent layer. A first set of ground yarns are warp knitted in a chain stitch pattern and a 
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second set of ground yarns are warp knitted in a lay-in pattern intermediate the technical face and back of 
the fabric for restricting its walewise and weftwise stretching. 

The needle loops of the hydrophllic yarns are preferably formed In alternate wales and alternate 
courses of the fabric, with the hydrophillc yarns being anchored intermediate successive needle loops at a 

5 weftwise spacing therefrom for Increasing the quantity of the hydrophilic yarns in the absorbent fabric layer. 
Each hydrophobic yarn is warp knitted intermediate each underlap In needle loops fonmed alternately In the 
alternate wales and in intermediate wales therebetween. The chain stitches of the first ground yarns are 
formed in the Intermediate wales while the second ground yarns are laid In weftwise between spaced ones 
of the intermediate wales. In one preferred construction of the fabric, the hydrophillc yarns are knitted in a 

10 5-4. 7-7. 4-5. 2-2 stitch pattern, the hydrophobic yarns are knitted in a 1-0, 3-4 stitch pattern, the first 
ground yarns are knitted in a 0-1. 1-0 stitch pattern, and the second ground yarns are knitted in a 5-5, 0-0 
lay*in pattem. 

It Is a further object of the present invention to provide a method by which a warp knitted embodiment 
of such textile fabric may be produced. This object is achieved by the features of claim 24. 

15 After formation of the fabric in the manner according to claim 24, the underlaps of the hydrophobic yarn 
at the technical back of the fabric are napped sufficiently to substantially reduce the size of the interstices 
in the non-absorbent layer of the hydrophobic yams for resisting leakage of absorbed liquid from the 
absorbent layer of the hydrophilic yarns through the non-absorbent layer of the hydrophobic yarns. 
Preferably, the warp knitting machine includes a second middle guide bar by which a second set of ground 

20 yarns may be laid in non-stitch loops extending about spaced ones of the intermediate needles to form the 
fabric in a four-bar construction, the two sets of ground yarns providing dimensional stability to the fabric. 

Brief Description of the Drawings 

26 Figure 1 is a diagram showing Individually the stitch pattern for the hydrophilic, hydrophobic and ground 
yams carried out by a warp knitting machine in knitting one preferred embodiment of the present fabric 
according to the method of the present invention; and 
Figure 2 is a schematic cross-sectional view of the present fabric. 

30 Description of the Preferred Embodiment 

As explained more fully herein, the preferred embodiment of the fabric of the present invention is 
produced, and the method of the present invention is carried out. on a warp knitting machine which may be 
of any conventional type of an at least three-bar construction having three or more yarn guide bars and a 

35 needle bar, e.g., a conventional tricot warp knitting machine. A four-bar warp knitting machine adapted for 
producing dual-faced terry toweling is prefen^ed. One such machine is manufactured and sold by Karl 
Mayer Textilmaschinenfabrik GmbH, of Obertshausen. West Germany, as its Model KS4-FBZ. Another 
suitable warp knitting machine is manufactured by Textima of Karl-Marx-Stadt, East Germany, under the 
model designation Lirapol. The construction and operation of such machines are well known in the warp 

40 knitting art and need not herein be specifically described and illustrated. While the fabric of the present 
invention is herein illustrated and described in its preferred embodiment as a warp knitted fabric, those 
persons skilled In the textile fabric-producing arts will recognize that equivalent fabrics may be produced as 
well by weaving or circular (weft) knitting. The description and illustration herein of the preferred warp 
knitted embodiment of the present fabric is provided merely for illustrative purposes to provide to those 

45 persons skilled in the art an enabling disclosure of the presently contemplated best mode of producing the 
fabric of this invention. It is accordingly to be understood that the present invention is not to be limited to 
the particular embodiments herein described and illustrated. 

In the following description, the yarn guide bars of the warp knitting machine are identified as "top," 
"middle" and "bottom" guide bars for reference purposes only and not by way of limitation. As those 

50 persons skilled in the art will understand, such terms equally Identify knitting machines whose guide bars 
may be refenred to as "front." "middle" and "back" guide bars, which machines, of course, are not to be 
excluded from the scope and substance of the present invention. As further used herein, the "bar 
construction" of a warp knitting machine refers to the number of yarn guide bars of the machine, while the 
"bar construction" of a warp knitted fabric refers to the number of different sets of warp yarns Included in 

55 the fabric, all as is conventional terminology in the art. 

Referring now to the accompanying drawings, one particular embodiment of the present textile fabric Is 
illustrated as preferably warp knitted of a four-bar construction on a four-bar warp knitting machine 
according to the present method. According to this embodiment of the present fabric, the bottom guide bar 
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of the machine is threaded on alternate guide members with a set of hydrophilic yarns 10 delivered from a 
warp beam (not shown), the top guide bar is similarly threaded on alternate guide members with a set of 
hydrophobic yarns 12 delivered from another warp beam (also not shown), the upper middle guide bar is 
threaded on alternate guide members with a first set of ground yarns 14 supplied from a third warp beam 
5 (also not shown), and the lower middle guide bar is threaded on alternate guide members with a second set 
of ground yarns 16 supplied from a fourth warp beam (also not shown). 

It is contemplated that substantially any yarn having an affinity to retain water or another liquid by 
absorption or otherwise may be utilized as the hydrophilic yarn. In view of the widely recognized capacity of 
natural cotton fibers for water and liquid absorbency and further In view of the ready commercial availability 
10 of yarns spun in whole or in part of cotton fibers in a variety of yarn counts, cotton-containing spun yarns, 
particularly those consisting entirely of cotton fibers, are considered preferable, although those persons 
skilled in the art will recognize that other natural fiber yarns may function equally well. 

As is well known, substantially all man-made synthetic yarns are lacking in any significant affinity for 
water or liquid retention and therefore are contemplated to be suitable for use as the hydrophobic yarn. It is 
15 of course preferred that the synthetic yarn selected for use as the hydrophobic yarn not be subjected to 
any finishing operation designed to enhance its liquid retention capability. Further, the synthetic hydropho- 
bic yam should have the ability to be napped by a conventional textile napping operation without destroying 
the structural integrity of the yarn. To provide these properties, it is preferred that a multifilament polyester 
yarn be utilized as the hydrophobic yarn. 

20 Substantially any suitable conventional yarn of sufficient strength to provide structural integrity to the 
warp knitted fabric may be utilized as the ground yarns. For example, a spun cotton yarn or a spun yarn of 
cotton and synthetic fibers or a multifilament synthetic yarn may be utilized as the ground yarns. The same 
or different yarns may be utilized for the two sets of ground yarns. 

To provide optimal liquid retaining capabilities to the fabric, it is preferred that the hydrophilic yarns 

25 constitute at least approximately forty percent of the weight of the fabric. As described more fully herein, 
the hydrophilic yarn may constitute in excess of forty-five percent of the fabric weight in certain 
embodiments and In excess of fifty percent of the fabric weight in other embodiments. The hydrophobic 
yarns should constitute no greater than approximately forty percent of the fabric weight, with the ground 
yarns supplying the balance of the fabric weight but preferably no greater than approximately thirty percent 

30 thereof. For these purposes, the hydrophilic yarn should be of a relatively low yarn count as measured 
according to the cotton count system (I.e.. of a relatively high denier), which in each embodiment should be 
of a substantially higher denier than the hydrophobic and ground yarns, preferably at least twice the denier 
of the hydrophobic yarns. Spun cotton yarns of a yarn count of less than approximately ten are preferred. 
In accompanying Fig. 1, the stitch constructions of the hydrophilic, ground and hydrophobic yarns 

35 10,12,14,16. as carried out by the respective lateral traversing movements of the guide bars of the knitting 
machine according to one possible embodiment of the present fabric and method, are illustrated individually 
in a traditional dot or point diagram format, wherein the individual points 15 represent the needles of the 
needle bar of the knitting machine in the formation of several successive fabric courses C across several 
successive fabric wales W. As aforementioned, the Model KS4-FB2 warp knitting machine manufactured by 

40 Karl Mayer Textilmaschinenfabrik GmbH is preferred for use in producing the present fabric and performing 
the present method. This warp knitting machine is equipped with a longitudinal needle bar to which is 
mounted a longitudinally extending series of hook-type knitting needles, the hooks of alternating ones of the 
needles being of a substantially conventional construction defining an open yarn-receiving area within the 
hook while the hooks of the intervening needles define substantially smaller yarn-receiving areas so that the 

45 yarn engaging surface in each such hook Is spaced farther from the outer free end of the hook than in the 
alternating conventional needles. This needle construction enables larger pile-type loops to be formed by 
the intervening needles. This needle format is described and illustrated in U.S. patent No. 4,397,160. In the 
illustrations of Fig. 1, the columns of points 15 representing the alternating conventional needles are 
indicated at 15A, while the columns of the points 15 representing the intervening needles with filled-in hooks 

50 are indicated at 15B. 

In the illustrated embodiment of the present fabric, the bottom guide bar of the machine manipulates 
the hydrophilic yarns 10 to traverse laterally back and forth relative to the needle bar of the machine to 
stitch the hydrophilic yarns 10 on the intervening needles 15B in a repeating 5-4, 7-7, 4-5, 2-2 stitch pattern, 
as Indicated at 1 of Rg. 1, while the hydrophilic yarns 10 are being fed from their respective warp beam in a 
55 conventional overfeeding fashion. Simultaneously, the top guide bar of the machine manipulates the 
hydrophobic yams 12 as they are fed from their respective warp beam to traverse relative to the needle bar 
to stitch the hydrophobic yarns 12 in a repeating 1-0, 3-4 stitch pattern alternatingly on the needles 15A and 
158, as indicated at IV of Rg. 1. At the same time, the upper middle guide bar of the machine manipulates 
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the first set of ground yams 14 as they are fed from their respective warp beam to traverse relative to the 
needle bar to stitch the ground yams 14 on the alternating needles ISA in a repeating 0-1, 1*0 chain stitch 
pattern, as indicated at III in Rg. 1. The lower middle guide bar simultaneously manipulates the second set 
of ground yarns 16 as they are fed from their respective warp beam to traverse relative to the needle bar to 

5 lay in the ground yarns 16 about spaced ones of the alternating needles ISA in a repeating 5-5. 0-0, non- 
stitch lay-In pattern, as Indicated at II of Rg. 1. 

As will thus be understood, the hydrophilic yarns 10 are interknitted with the hydrophobic yarns 12 
which, in turn, are interknitted with the ground yarns 14, the ground yarns 16 being captured between the 
hydrophilic and ground yarns 10,14, thereby integrating the yarns in the fabric. The overfed stitch 

10 construction of the hydrophilic yarns forms the hydrophilic yarns 10 in needle loops lOn formed in 
altemating courses CI and in alternating wales W1. each hydrophilic yarn 10 having its needle loops lOn 
formed in the alternating courses C1 and in a common wale W1 with an underlap extent lOu extending and 
being anchored between the successive needles loops lOn in the intervening courses C2 at a weftwise 
spacing from the common wale W1, thereby increasing the quantity of the hydrophilic yarn 10 in the fabric. 

75 The ground yarns 14 are formed only in the intervening wales W2, each ground yarn 14 being formed in 
one respective wale W2 In needle loops 14n aligned walewise with one another in every course C. The 
hydrophobic yarns 12 are formed in needle loops I2n formed in every alternate wale W1 in every alternate 
course CI and in every intervening wale W2 in every intervening course C2, each hydrophobic yarn 12 
having its needle loops I2n alternating every course between wales W1,W2 spaced apart by two 

20 intervening wales W1,W2 and in elongated underlaps 12u extending diagonally between the successive 
needle loops 12n in a substantially coursewise direction. In this manner, the needle loops 12n in the 
alternating wales W1 are interknitted in plated relationship with the overfed needle loops 10n of the 
hydrophilic yarn 10 in such wales and the needle loops 12n in the intervening wales W2 are interknitted 
with the needle loops 14n of the ground yarn 14 in such wales. By the aforementioned lay-in pattern of the 

25 ground yarns 16, the ground yarns 16 are not directly Interknitted with the other yarns 10.12.14, but instead 
are captured and retained between the hydrophilic yarns 10 and the ground yams 14 with each ground yarn 
16 extending substantially weftwise in every course across five wales including three successive ones of the 
intervening wales W2 and the two successive alternate wales W1 therebetween. 

In this fashion, the hydrophilic yarns 10 are structured in a terry pile construction predominantly at the 

30 technical face of the fabric whereat the needle loops lOn of the hydrophilic yarns 10 extend generally 
outwardly of the fabric surface, thereby forming a relatively thick and relatively dense absorbent outer layer 
A at the technical face of the fabric, as indicated in Rg. 2. The hydrophobic yarns 12 are formed 
predominantly at the technical back of the fabric whereat the extended underlaps 12u of the hydrophobic 
yarns 12 provide a nappable surface, thereby forming an outer non-absorbent layer N of the fabric at its 

35 opposite face from the absorbent layer A of hydrophobic yarns 10. The ground yarns 14,16 form a base or 
substrate G to the fabric predominantly between the absorbent hydrophilic yarn layer A and the non- 
absorbent hydrophobic yarn layer N for integrating the absorbent and non-absorbent layers and providing 
dimensional stability to the fabric, the walewise chain stitch construction of the ground yarns 14 restricting 
the walewise stretchability of the fabric while the coursewise laid-in construction of the ground yarns 16 

40 similarly restricting the coursewise stretchability of the fabric. 

Following the knitting of the present warp knitted fabric according to the present method as described, 
the underlaps 12u at the outer surface of the hydrophobic yarn layer are subjected to a brushing, sanding, 
napping or similar operation, herein broadly referred to as "napping." to produce a raised velvet-like plush 
surface effect at the technical back of the fabric, thereby increasing the thickness of the hydrophobic yarn 

45 layer and substantially closing or at least reducing in size the interstices formed by the stitch construction 
of the hydrophobic yarns 12. Rg. 2 schematically illustrates in cross-section the layered construction of the 
fabric as described. 

In use. the fabric of the present invention as described provides a unique and advantageous combina- 
tion of properties in that the layer of the hydrophilic yarns 10 offers a relatively high capacity for liquid 

50 absorption while the non-absorbent layer of the hydrophobic yarns 12 maintains its outer surface substan- 
tially dry to the touch. Specifically, the raised nap of the underlaps 12u of the hydrophobic yarns 12 serve 
to direct liquid coming in contact with the non-absorbent hydrophobic fabric layer N by a wicking action 
through such layer and through the ground layer G to the absorbent hydrophilic yarn layer A for absorption 
while, at the same time, the relatively small interstices between the napped filaments of the hydrophobic 

55 yarns 12 serve to resist leakage or other return flow of any absorbed liquid from the absorbent hydrophilic 
yarn layer A through the non-absorbent hydrophobic yarn layer N. As a result, the plush napped 
hydrophobic yarn layer N remains essentially dry to the touch and comfortable even after the absorbent 
hydrophilic yarn layer A has absorbed and retains a relatively high liquid content. At the same time, the 
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fabric is of a relatively small thickness In relation to its capacity for liquid absorbency. particularly as 
compared to conventional multi-layer absorbent battings of the like aforedescribed. As such, the fabric of 
the present invention is particularly adapted for use in such textile products as diapers, incontinence 
garments, bed and chair pads, and the like wherein a relatively high capacity for liquid absorbency is 
desired without the liquid-receiving surface acquiring a correspondingly wetted feel. Similarly, it is con- 
templated that other embodiments of the present fabric would be highly suited for various apparel items, 
such as athletic garments, active wear and sportswear. 

As those persons skilled in the art will recognize from the foregoing disclosure, the desirable properties 
of the fabric of the present invention, such as the overall weight of the fabric per unit area (square yard), the 
percentage content by weight of the hydrophilic, hydrophobic and ground yarns, and the attendant capacity 
of the fabric for moisture absorbency, may be selectively modified and varied, as desired, by selection of 
the particular types and sizes of the constituent yarns, thereby to achieve differing embodiments of the 
fabric suited to differing end uses. By way of example and without limitation, the following are representa- 
tive examples of fabrics according to the present invention. In each fabric, the respective stitch patterns of 
the hydrophilic, hydrophobic and ground yarns are as above-described. 
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Example III 
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Example IV 
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Example V 



Bar 

Bottom 
(I) 



Lower 

Middle 

(") 

Upper 

Middle 

(III) 

Top 
(IV) 



Yarn 

100% 
Spun 
Cotton 

Multi 

Filament 

Polyester 

Multi 
Filament 
Polyester 

Multi 
Filament 
Texturlzed 
Polyester 



Denier Yarn Ends 

(Cotton Count) /Guide % Weight 



886/1 (6/1) 



70/34 



70/34 



168/68 



53.15 



5.02 



4.71 



37.13 



Bar 

Bottom 
(I) 

Lower 

Middle 

(II) 

Upper 

Middle 

(III) 

Top 
(IV) 



Example VT 

Denier Yam Ends 

Yam f Cotton Count \ /Guide % Weight 



100% 
Spun 
Cotton 



886/1 (6/1) 



Spun 50% 332/1 (16/1) 

Polyester/ 

50% Cotton 



Multi 
Filament 
Polyester 

Multi 
Filament 
Texturized 
Polyester 



70/34 



168/68 



45.26 



19.75 



4.06 



30.93 



9 



EP 0 429 802 B1 



Example VII 
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Example IX 
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Bar 

Bottom 
(I) 



Lower 

Middle 

(II) 

Upper 

Middle 

(III) 

Top 
(IV) 



Denier 
Yarn (Cotton Count i 

100% 886/1 (6/1) 

Polyester 

"Great 

Feelings"* 



Multi 

Filament 

Polyester 

Multi 

Filament 

Polyester 

Multi 
Filament 
Texturized 
Polyester 



70/34 



70/34 



168/68 



Yarn Ends 
/Guide % Weight 

1 53.15 



5.02 



4.71 



37.13 
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Example XI 



Bar 

Bottom 
(I) 



Denier Yarn Ends 

Yarn (Cotton Count) /Guide % Weight 



Spun 50% 759/1 (7/1) 

Polyester/ 

50% Cotton 



51.13 



Lower 
Middle 

(II) 

Upper 

Middle 

(III) 

Top 
(IV) 



Multi 
Filament 
Polyester 

Multi 
Filament 
Polyester 

Multi 
Filament 
Texturized 
Polyester 



70/34 



70/34 



168/68 



5.67 



4.53 



38.68 



Example XII 



Bar 

Bottom 
(I) 

Lower 
Middle 

(II) 

Upper 

Middle 

(III) 

Top 
(IV) 



Denier Yarn Ends 

Yarn (Cotton Count ) /Guide 

Spun 50% 759/1 (7/1) 1 

Polyester/ 

50% Cotton 



Multi 
Filament 
Polyester 

Multi 
Filament 
Polyester 

Multi 
Filament 
Texturized 
Polyester 



70/34 



70/34 



168/68 



% Weight 
50.47 

5.53 

5.22 

38.78 
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Example XIII 



Bar 

Bottom 
(I) 



Lower 
Middle 

(II) 

Upper 

Middle 

(III) 

Top 
(IV) 



Denier 
Yarn (Cotton Count) 

Spun 50% 759/1 (7/1) 

Polyester/ 

50% Cotton 

Spun 50% 332/1 (16/1) 

Polyester/ 

50% Cotton 



Multi 
Filament 
Polyester 

Multi 
Filament 
Texturized 
Polyester 



70/34 



168/68 



Yarn Ends 
/Guide % Weight 

1 41.32 



21.17 



4.32 



33.19 



Example XIV 



Bar 

Bottom 
(I) 

Lower 
Middle 

(II) 

Upper 

Middle 

(III) 

Top 
(IV) 



Denier Yarn Ends 

Yam (Cotton Count) /Guide 

Spun 50% 759/1 (7/1) 1 

Polyester/ 

50% Cotton 

Spun 50% 332/1 (16/1) 1 

Polyester/ 

50% Cotton 



Multi 
Filament 
Polyester 

Multi 
Filament 
Texturized 
Polyester 



70/34 



168/68 



% Weight 
40.15 

23.95 

4.38 

31.52 



It will also be recognized by those persons skilled in the art that the particular stitch patterns in which 
the hydrophilic, hydrophobic and ground yarns are knitted may also be varied provided that the ground 
yarns are knitted or formed about needles other than the needles which form the overfed pile needle loops 
of the hydrophilic yarns and provided that the stitch construction of the hydrophobic yarn provides for 
knitting of needle loops on both sets of needles to achieve proper integration of the respective yarns in the 
fabric. Likewise, it is contemplated that embodiments of the present fabric may be of a three-bar rather than 
four-bar construction requiring only three sets of yarns, namely a set of hydrophilic yarns, a set of 
hydrophobic yarns, and only one set of ground yarns. For example, the fabric of Fig. 1 could be 
constructed without the ground yarns 16 and with the ground yarns 14 knitted in a non-chain stitch 
construction, such as 1-0, 2-3. 
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It will therefore be readily understood by those persons skilled in the art that the present Invention is 
susceptible of a broad utility and application. Many embodiments and adaptations of the present invention 
other than those herein described, as well as many variations, modifications and equivalent arrangements 
will be apparent from or reasonably suggested by the present Invention and the foregoing description 

5 thereof, without departing from the substance or scope of the present invention. Accordingly, while the 
present Invention has been described herein In detail in relation to its preferred embodiment, it Is to be 
understood that this disclosure is only Illustrative and exemplary of the present Invention and is made 
merely for purposes of providing a full and enabling disclosure of the invention. The foregoing disclosure is 
not intended or to be construed to limit the present invention or otherwise to exclude any such other 

70 embodiments, adaptations, variations, modifications and equivalent arrangements, the present invention 
being limited only by the claims appended hereto and the equivalents thereof. 

Claims 

75 1. An integrally fabricated textile fabric having a layer (N) of hydrophobic yarn (12), a layer (G) of ground 
yarns (14, 16) and a layer (A) of hydrophilic yarn (10) being intermeshed with at least one of the other 
for Integrating said layers, characterized by 

a liquid permeable non-absorbent layer (N) of hydrophobic yarn (12) formed in a raised surface 
construction predominantly at one face of said fabric adapted for initial liquid contact In use of said 
20 fabric, 

a liquid retaining absorbent layer (A) of hydrophilic yarn (10) formed in a relatively dense extended pile 
construction predominantly at the opposite face of said fabric for wicking of liquid from said non- 
absorbent layer (N) to, and retention of wicked liquid by, said absorbent layer (A), 
and a layer (G) of generally inelastic yarn (14, 16) formed in a dimensionally stable generally non- 
25 stretchable construction predominantly between said faces of said fabric, 

said raised surface construction of hydrophobic yam (12) being produced by napping to substantially 
reduce the size of interstices in said non-absorbent layer (N) to permit liquid permeation therethrough 
to said absorbent layer (A) while serving to resist leakage of absorbed liquid from said absorbent layer 
(A) through said non-absorbent layer (N). 

30 

2. The textile fabric according to claim 1 and characterized further In that said hydrophilic yarn (10) is a 
spun yarn of staple natural fibers. 

3. The textile fabric according to claim 2 and characterized further in that said natural fibers are cotton. 

35 

4. The textile fabric according to claim 3 and characterized further In that said spun yarn (10) consists 
entirely of cotton fibers. 

5. The textile fabric according to claim 1 and characterized further in that said hydrophobic yam (12) 
40 comprises a multifilament synthetic yarn. 

6. The textile fabric according to claim 5 and characterized further in that said filaments of said synthetic 

yarn (12) are polyester. 

45 7. The textile fabric according to claim 1 and characterized further In that said ground yarn (14, 16) 
comprises at least one of synthetic fibers and filaments and natural fibers. 

8. The textile fabric according to claim 1 and characterized further in that said hydrophilic yarn (10) is of a 
relatively low yarn count according to the cotton count system. 

50 

9. The textile fabric according to claim 8 and characterized further In that said hydrophilic yarn (10) is of a 
yam count of less than approximately 10. 

10. The textile fabric according to claim 8 and characterized further In that said hydrophilic yarn (10) Is of a 
55 substantially higher denier than said hydrophobic and ground yarns (12; 14. 16). 

11. The textile fabric according to claim 10 and characterized further in that said hydrophilic yarn (10) is of 
a denier in excess of at least approximately twice the denier of said hydrophobic yard (12). 
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12. The textile fabric according to claim 8 and characterized further In that said hydrophilic yarn (10) 
comprises in excess of at least approximately 40 percent by weight of said fabric. 

13. The textile fabric according to claim 12 and characterized further in that said hydrophilic yarn (10) 
5 comprises in excess of approximately 45 percent by weight of said fabric. 

14. The textile fabric according to claim 13 and characterized further in that said hydrophilic yarn (10) 
comprises in excess of approximately 50 percent by weight of said fabric. 

10 15. The textile fabric according to claim 12 and characterized further in that said hydrophobic yarn (12) 
comprises no greater than approximately 40 percent by weight of said fabric. 

16. The textile fabric according to claim 15 and characterized further in that said ground yarn (14, 16) 
comprises no greater than approximately 30 percent by weight of said fabric. 

75 

17. The textile fabric according to claim 1 and characterized further In that said fabric is warp knitted of an 
at least three-bar construction. 

18. The textile fabric according to claim 17 and characterized further in that said hydrophilic yarn (10) 
20 comprises a set of yarns warp knitted in overfed needle loops at the technical face of said fabric for 

forming said absorbent layer (A). 

19. The textile fabric according to claim 18 and characterized further in that said hydrophilic yarns (10) are 
anchored intermediate successive needle loops (lOn) at a weftwise spacing therefrom for increased 

25 quantity of said hydrophilic yarns in said absorbent layer (A) of said fabric. 

20. The textile fabric according to claim 18 and characterized further in that said hydrophobic yarn (12) 
comprises a set of yarns warp knitted in extended nappable underiaps at the technical back of said 
fabric for forming said non-absorbent layer (N). 

30 

21. The textile fabric according to claim 20 and characterized further In that said fabric is of a four-bar 
construction, said ground yarn including a first set of yarns (1 4) warp knitted in a chain stitch pattern 
and a second set of yarns (16) warp knitted in a lay-in pattern for restricting walewise and weftwise 
stretching of said fabric. 

35 

22. The textile fabric according to claim 21 and characterized further in that said needle loops (lOn) of said 
hydrophilic yarns (10) are formed in alternate wales (W1) and alternate courses (CI) of said fabric, each 
said hydrophobic yarn (12) is warp knitted intermediate each said underiap in needle loops (12n) 
formed alternately in said alternate wales (W1) and in intermediate wales (W2) therebetween, and said 

40 first ground yarns (14) are formed In said Intermediate wales (W2). 

23. The textile fabric according to claim 21 and characterized further In that said hydrophilic yarns (10) are 
warp knitted in a 5-4, 7-7, 4-5, 2-2 stitch pattern, said hydrophobic yarns (12) are warp knitted in a 1-0, 
3-4 stitch pattem, said first ground yams (14) are warp knitted In a 0-1, 1-0 stitch pattern, and said 

45 second ground yams (16) are warp knitted In a 5-5, 0-0 lay-In pattern. 

24. A method of producing a warp knitted textile fabric of an at least three-bar construction having a liquid 
permeable non-absorbent layer (N) at the technical back of said fabric and a liquid retaining absorbent 
layer (A) at the technical face of said fabric, said method comprising: 

50 providing a warp knitting machine having at least top, middle and bottom yam guide bars and a 

needle bar supporting a series of needles; 

warp knitting a set of hydrophilic yarns (10) on said bottom guide bar In overfed needle loops (lOn) 
on selected needles of said needle bar forming an absorbent layer (A) of said hydrophilic yarn needle 
loops in a relatively dense pile construction at the technical face of said fabric; 

55 simultaneously warp knitting a set of hydrophobic yarns (12) on said top guide bar in needle loops 

alternately on said selected needles and on intermediate needles therebetween and in elongated 
nappable underiaps extending between said hydrophobic yarn (12) needle loops (12n) forming a non- 
absorbent layer (N) of said hydrophobic yarns (12) at the technical back of said fabric; 
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simultaneously warp knitting a set of ground yarns (14, 16) on said middle guide bar in needle 
loops on said intermediate needles forming a layer of said ground yarn essentially intermediate said 
absorbent pile layer (A) of said hydrophillc yarn (10) and said non-absorbent layer (N) of said 
hydrophobic yarn (12); and 

5 napping said nappable underlaps of said hydrophobic yarn (12) sufficiently to substantially reduce 

the size of interstices In said non-absorbent layer (N) of said hydrophobic yarns (12) for resisting 
leakage of absorbed liquid from said absorbent layer (A) of said hydrophillc yarns (10) through said 
non-absorbent layer (N) of said hydrophobic yarns (12). 

10 25. A method of producing a warp knitted textile fabric according to claim 24 and characterized further by 
providing spun yams of staple natural fibers as said hydrophillc yarns (10). 

26. A method of producing a warp knitted textile fabric according to claim 25 and characterized further by 
providing spun yams of cotton as said hydrophillc yarns (10). 

75 

27. A method of producing a warp knitted textile fabric according to claim 26 and characterized further by 
providing spun yams consisting entirely of cotton fibers as said hydrophillc yarns (10). 

28. A method of producing a warp knitted textile fabric according to claim 24 and characterized further by 
20 providing multifilament synthetic yarns as said hydrophobic yarns (12). 

29. A method of producing a warp knitted textile fabric according to claim 28 and characterized further by 
providing multifilament yarns of polyester filaments as said hydrophobic yarns (12). 

25 30. A method of producing a warp knitted textile fabric according to claim 1 and characterized further by 
providing yams comprising at least one of synthetic fibers and filaments and natural fibers as said 
ground yarn (14, 16). 

31. A method of producing a warp knitted textile fabric according to claim 1 and characterized further by 
30 providing yarns having a relatively low yarn count according to the cotton count system as said 

hydrophillc yarns (10). 

32. A method of producing a warp knitted textile fabric according to claim 31 and characterized further by 
providing yams having a yam count of less than approximately 10 as said hydrophillc yams (10). 

35 

33. A method of producing a warp knitted textile fabric according to claim 31 and characterized further by 
providing, as said hydrophilic yarns (10), yarns having a substantially higher denier than said 
hydrophobic and ground yarns (12; 14, 16). 

40 34. A method of producing a warp knitted textile fabric according to claim 33 and characterized further by 
providing, as said hydrophilic yarns (10), yarns of a denier in excess of at least approximately twice the 
denier of said hydrophobic yams (12). 

35. A method of producing a warp knitted textile fabric according to claim 31 and characterized further by 
45 providing said hydrophilic yarns (10) in sufficient quantity to comprise in excess of approximately 40 

percent by weight of said fabric. 

36. A method of producing a warp knitted textile fabric according to claim 31 and characterized further by 
providing said hydrophillc yarns (10) In sufficient quantity to comprise in excess of approximately 45 

50 percent by weight of said fabric. 

37. A method of producing a warp knitted textile fabric according to claim 31 and characterized further by 
providing said hydrophilic yarns (10) in sufficient quantity to comprise in excess of approximately 50 
percent by weight of said fabric. 

55 

3& A method of producing a warp knitted textile fabric according to claim 35 and characterized further by 
providing said hydrophobic yams (12) in appropriate quantity to comprise no greater than approxi- 
mately 40 percent by weight of said fabric. 
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39. A method of producing a warp knitted textile fabric according to claim 38 and characterized further by 
providing said ground yarns (14, 16) In appropriate quantity to comprise no greater than approximately 
30 percent by weight of said fabric. 

5 40. A method of producing a warp knitted textile fabric according to claim 24 and characterized further in 
that said warp knitting said hydrophillc yarns (10) includes anchoring said hydrophilic yarns Intermedi- 
ate successive needle loops (lOn) at a weftwise spacing therefrom for increased quantity of said 
hydrophilic yarns (10) In said absorbent layer (A) of said fabric. 

10 41. A method of producing a warp knitted textile fabric according to claim 24 and characterized further in 
that said fabric is of a four-bar construction and said providing said warp knitting machine includes 
providing a second middle guide bar, and characterized further by laying-in on said second guide bar a 
second set of ground yarns (16) in non-stitch loops extending about said intermediate needles. 

15 42. A method of producing a warp knitted textile fabric according to claim 41 and characterized further by 
warp knitting said hydrophilic yarns (10) In a 5-4. 7-7, 4-5, 2-2 stitch pattern, warp knitting said 
hydrophobic yarns (12) in a 1-0, 3-4 stitch pattern, warp knitting said first-mentioned ground yarns (14) 
In a 0-1, 1-0 stitch pattern, and warp knitting said second ground yarns (16) in a 5-5, 0-0 lay-in pattern. 

20 PatentansprUche 

1. Integral hergestelltes textiles Erzeugnis mit einer Schicht (N) aus hydrophobem Gam (12), einer Schicht 
(G) aus Grundgarnen (14, 16) und einer Schicht (A) aus hydrophilem Gam (10), das zur Integration der 
Schichten mit wenlgstens einem der anderen vermascht ist, gekennzeichnet durch 

25 eine flUssigkeltsdurchlSssige, nicht. aufsaugende Schicht (N) aus hydrophobem Garn (12), die in einem 
Auft)au mit erhabener OberflMche vonwiegend auf einer Selte des Erzeugnlsses ausgebildet und fUr 
einen ersten Kontakt mit FlUssigkeit bei einer Venvendung des Erzeugnlsses ausgelegt Ist, 
eine flQssigkeitsrQckhaltende, aufsaugende Schicht (A) aus hydrophilem Garn (10), die in einem Aufbau 
mit relativ dichtem. langgestrecktem Flor vorwiegend auf der entgegengesetzten Seite des Erzeugnls- 

30 ses ausgebildet ist, um eine Dochtwirkung fur FlUssigkeit von der nicht aufsaugenden Schicht (N) zu 
der aufsaugenden Schicht (A) auszuQben und durch Dochtwirkung aufgesaugte FlUssigkeit dort zurtlck- 
zuhalten, 

und eine Schicht (G) aus Im allgemeinen inetastischem Garn (14, 16), die in einem formbestandigen, im 
allgemeinen nicht dehnbaren Auft>au vorwiegend zwischen den Seiten des Erzeugnlsses ausgebildet 

35 ist, 

wobei der Aufbau mit erhabener OberflMche aus hydrophobem Garn (12) durch Aufrauhen erzeugt wird, 
um die Abmessung von LUcken in der nicht aufsaugenden Schicht (N) wesentlich zu reduzieren und so 
zu eriauben, daB FlUssigkeit durch dieselbe hindurch zu der aufsaugenden Schicht (A) gelangt, 
w3hrend sie dazu dient, einem Entweichen von aufgesaugter FlUssigkeit aus der aufsaugenden Schicht 
40 (A) durch die nicht aufsaugende Schicht (N) hindurch Widerstand entgegenzusetzen. 

2. Textiles Erzeugnis nach Anspruch 1 und welter dadurch gekennzeichnet, daB das hydrophile Garn (10) 
ein Gespinst aus Stapelnaturfasern ist. 

45 3. Textiles Erzeugnis nach Anspruch 2 und welter dadurch gekennzeichnet, daB die Naturfasern aus 
Baumwolle bestehen. 

4. Textiles Erzeugnis nach Anspruch 3 und waiter dadurch gekennzeichnet, daB das Gespinst (10) 
vollstSndig aus Baumwollfasern besteht. 

50 

5. Textiles Erzeugnis nach Anspruch 1 und welter dadurch gekennzeichnet, daB das hydrophobe Garn 
(12) ein synthetisches Multifilamentgam belnhaltet. 

6. Textiles Erzeugnis nach Anspruch 5 und welter dadurch gekennzeichnet, daB die RIamente des 
55 synthetischen Gams (12) aus Polyester bestehen. 

7. Textiles Erzeugnis nach Anspruch 1 und waiter dadurch gekennzeichnet, daB das Grundgam (14, 16) 
wenlgstens eines von synthetischen Fasern und Filamenten und Naturfasern belnhaltet 



17 



EP 0 429 802 B1 



8. Textiles Erzeugnis nach Anspruch 1 und welter dadurch gekennzeichnet, daB das hydrophile Garn (10) 
eine relativ niedrige Garnnummer gem9B dem Baumwollgamnummemsystem aufweist. 

9. Textiles Erzeugnis nach Anspruch 8 und welter dadurch gekennzeichnet, daB das hydrophile Garn (10) 
5 eine Garnnumnrter von weniger als ungefMhr 10 aufweist. 

10. Textiles Erzeugnis nach Anspruch 8 und weiter dadurch gekennzeichnet. daB das hydrophile Garn (10) 
ein wesentlich hoheres Denier als die hydrophoben und die Grundgarne (12; 14, 16) aufweist. 

10 11. Textiles Erzeugnis nach Anspruch 10 und weiter dadurch gekennzeichnet. daB das hydrophile Garn 
(10) ein Denier von mehr als wenigstens ungefdhr dem Doppelten des Deniers des hydrophoben Gams 
(12) aufweist. 

12. Textiles Erzeugnis nach Anspruch 8 und welter dadurch gekennzeichnet, daB das hydrophile Garn (10) 
75 mehr als wenigstens ungefahr 40 Gewichtsprozent des Erzeugnisses ausmacht. 

13. Textiles Erzeugnis nach Anspruch 12 und weiter dadurch gekennzeichnet, daB das hydrophile Garn 
(1 0) mehr als ungefShr 45 Gewichtsprozent des Erzeugnisses ausmacht. 

20 14. Textiles Erzeugnis nach Anspruch 13 und weiter dadurch gekennzeichnet, daB das hydrophile Garn 
(10) mehr als ungefShr 50 Gewichtsprozent des Erzeugnisses ausmacht. 

15. Textiles Erzeugnis nach Anspruch 12 und weiter dadurch gekennzeichnet, daB das hydrophobe Garn 
(12) nicht mehr als ungefShr 40 Gewichtsprozent des Erzeugnisses ausmacht. 

25 

16. Textiles Erzeugnis nach Anspruch 15 und welter dadurch gekennzeichnet. daB das Grundgarn (14. 16) 
nicht mehr als ungefMhr 30 Gewichtsprozent des Erzeugnisses ausmacht. 

17. Textiles Erzeugnis nach Anspruch 1 und weiter dadurch gekennzeichnet, daB das Erzeugnis mit einem 
30 Aufbau von wenigstens drei Leisten kettengewirkt ist. 

18. Textiles Erzeugnis nach Anspruch 17 und welter dadurch gekennzeichnet, dafl das hydrophile Garn 
(10) einen Satz von In Voreilfadenschlingen kettengewirkten Garnen an der technischen Vorderseite des 
Erzeugnisses beinhaltet, um die aufsaugende Schlcht (A) zu bilden. 

35 

19. Textiles Erzeugnis nach Anspruch 18 und weiter dadurch gekennzeichnet, daB die hydrophllen Game 
(10) zwischen aufeinanderfolgenden Fadenschlingen (lOn) in eInem SchuBrichtungsabstand von densel- 
ben zwecks erhohter QuantitMt an hydrophllen Garnen in der aufsaugenden Schicht (A) des Erzeugnis- 
ses verankert sind. 

40 

20. Textiles Erzeugnis nach Anspruch 18 und welter dadurch gekennzeichnet, daB das hydrophobe Garn 
(12) einen Satz von In ausgedehnten, aufrauhbaren Unterpelzlagen kettengewirkten Garnen an der 
technischen RUckseite des Erzeugnisses beinhaltet, um die nicht aufsaugende Schlcht (N) zu bilden. 

45 21. Textiles Erzeugnis nach Anspruch 20 und welter dadurch gekennzeichnet, daB das Erzeugnis einen 
Vierlelsten-Aufbau aufweist. wobel das Grundgarn einen ersten Satz von in einem Kettenmaschenmu- 
ster kettengewirkten Garnen (14) und einen zweiten Satz von in einem EInlagemuster kettengewirkten 
Garnen (16) beinhaltet, um ein Dehnen in Rippenrichtung und in SchuBrichtung des Erzeugnisses 
einzuschrdnken. 

50 

22. Textiles Erzeugnis nach Anspruch 21 und weiter dadurch gekennzeichnet. daB Fadenschlingen (I0n) 
der hydrophllen Game (10) In alternierenden RIppen (W1) und alternlerenden Maschenrelhen (CI) des 
Erzeugnisses gebildet sind, wobel jedes hydrophobe Garn (12) zwischen jeder Unterpelzlage In 
Fadenschlingen (12n) kettengewirkt ist, die altemierend in den alternierenden Rippen (W1) und in 
55 dazwischenliegenden Rippen (W2) gebildet sind, und daB die ersten Grundgarne (14) in den zwischen- 
llegenden Rippen (W2) gebildet sind. 
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2a Textiles Erzeugnis nach Anspruch 21 und welter dadurch gekennzelchnet. da6 die hydrophilen Game 
(10) in einem 5-4-, 7-7-. 4-5-. 2-2-Maschenmuster kettengewlrkt sind, die hydropholsen Game (12) in 
einem 1-0-. 3-4-Maschenmuster kettengewlrkt sind, die ersten Grundgarne (14) in einem 0-1 1-0- 
Maschenmuster kettengewlrkt sind und die zwelten Grundgarne (16) In einem 5-5-, 0-0-Einlagemuster 
5 kettengewlrkt sind. 

24. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses mit einem Aufbau mit wenlgstens 
drei Leisten, das eine flUssigkeitsdurchlassige, nicht aufsaugende Schicht (N) an der technischen 
RUckseite des Erzeugnisses und eine flUssigkeitsrUckhaltende, aufsaugende Schicht (A) an der technl- 

70 schen Vorderseite des Erzeugnisses aufwelst. wobei das Verfahren folgendes umfaBt: 

Bereitstellen einer Kettenwirkmaschlne mit wenigstens einer oberen, einer mittleren und einer 
unteren GarnfOhrungsleiste und einer Nadelleiste. die eine Nadelreihe trMgt; 

Kettenwirken eines Satzes von hydrophilen Garnen (10) auf der unteren FUhrungsleiste in Voreilfa- 
denschlingen (lOn) auf ausgewMhIten Nadein der Nadelleiste. wobei eine aufsaugende Schicht (A) aus 
75 den Fadenschlingen aus hydrophllem Garn in einem Aufbau mit relativ dichtem Flor an der technischen 
Vorderseite des Erzeugnisses geblldet wird; 

gleichzeitlges Kettenwirken eines Satzes von hydrophoben Garnen (12) auf der oberen FUhrungs- 
leiste in Nadelschlingen abwechseind auf ausgewMhlten Nadein und auf dazwischenliegenden Nadein 
und in langgestreckten, aufrauhbaren Unterpelzlagen, die sich zwischen den Nadelschlingen (I2n) aus 
20 hydrophobem Garn (12) erstrecken, wobei eine nicht aufsaugende Schicht (N) aus wassserabweisen- 
den Garnen (12) an der technischen RUckseite des Erzeugnisses geblldet wird; 

gleichzeitlges Kettenwirken eines Satzes von Grundgarnen (14,16) auf der mittleren FUhrungsleiste 
in Nadelschlingen auf den dazwischenliegenden Nadein, wobei eine Schicht aus dem Grundgarn im 
wesentlichen zwischen der aufsaugenden Florschicht (A) aus dem hydrophilen Garn (10) und der nicht 
25 aufsaugenden Schicht (N) aus dem hydrophoben Garn (12) geblldet wird; und 

Aufrauhen der aufrauhbaren Unterpelzlagen aus dem hydrophoben Garn (12) in ausreichender 
Weise, urn die Abmessung von LOcken in der nicht aufsaugenden Schicht (N) aus den hydrophoben 
Garnen (12) wesentllch zu reduzieren, urn einem Entweichen von aufgesaugter FlUssigkeit aus der 
aufsaugenden Schicht (A) aus den hydrophilen Garnen (10) durch die nicht aufsaugende Schicht (N) 
30 aus den hydrophoben Garnen (12) hindurch Widerstand entgegenzusetzen. 

25. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 24 und weiter 
gekennzelchnet durch ein Bereitstellen von Gespinsten aus Stapelnaturfasern als den hydrophilen 
Garnen (10). 

35 

26. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 25 und weiter 
gekennzelchnet durch ein Bereitstellen von Gespinsten aus Baumwolle als den hydrophilen Garnen 
(10). 

40 27. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 26 und weiter 
gekennzelchnet durch ein Bereitstellen von Gespinsten, die gSlnzlich aus Baumwollfasern als den 
hydrophilen Gamen (10) bestehen. 

28. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 24 und weiter 
45 gekennzelchnet durch ein Bereitstellen von synthetischen Multifilamentgarnen als den hydrophoben 

Gamen (12). 

29. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 28 und weiter 
gekennzelchnet durch ein Bereitstellen von Multifilamentgarnen aus Polyester-Rlamenten als den 

50 hydrophoben Garnen (12). 

30. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 1 und welter 
gekennzelchnet durch ein Bereitstellen von Garnen, die wenigstens eine von synthetischen Fasern und 
Fllamenten und Naturfasem als das Grundgarn (14, 16) belnhalten. 

55 

31. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 1 und welter 
gekennzelchnet durch ein Bereitstellen von Garnen mit einer relativ niedrigen Gamnummer gem36 dem 
Baumwollgarnnummernsystem als den hydrophilen Garnen (10). 
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32, Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 31 und welter 
gekennzeichnet durch ein Bereitstellen von Garnen mit einer Garnnummer von weniger als ungefMhr 10 
ats den hydrophilen Gamen (10). 

5 33. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 31 und welter 
gekennzeichnet durch ein Bereitstellen von Garnen als den hydrophilen Garnen (10). die ein wesentllch 
h3heres Denier als die hydrophoben und die Grundgarne (12; 14, 16) aufweisen. 

34. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 33 und welter 
10 gekennzeichnet durch ein Bereitstellen von Garnen als den hydrophilen Garnen (10) mit einem Denier 

von mehr als wenlgstens ungefShr dem Doppelten des Denlers der hydrophoben Game (12). 

35. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 31 und welter 
gekennzeichnet durch ein Bereitstellen der hydrophilen Game (10) In ausrelchender Menge, um mehr 

75 als ungefahr 40 Gewichtsprozent des Erzeugnisses auszumachen. 

36. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 31 und welter 
gekennzeichnet durch ein Bereitstellen der hydrophilen Game (10) In ausrelchender Menge. um mehr 
als ungefShr 45 Gewichtsprozent des Erzeugnisses auszumachen. 

20 

37. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 31 und welter 
gekennzeichnet durch ein Bereitstellen der hydrophilen Game (10) in ausrelchender Menge, um mehr 
als ungefahr 50 Gewichtsprozent des Erzeugnisses auszumachen. 

25 38. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 35 und welter 
gekennzeichnet durch ein Bereitstellen der hydrophoben Game (12) in geeigneter Menge. um nicht 
mehr als ungefShr 40 Gewichtsprozent des Erzeugnisses auszumachen. 

39. Verfahren zur Herstellung eines kettengewirkten textilen- Erzeugnisses nach Anspruch 38 und welter 
30 gekennzeichnet durch ein Bereitstellen der Grundgarne (14, 16) In geeigneter Menge, um nIcht mehr 

als ungefdhr 30 Gewichtsprozent des Erzeugnisses auszumachen. 

40. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 24 und welter 
dadurch gekennzeichnet, daB das Kettenwirken der hydrophilen Game (10) das Verankern der hydro- 

35 phllen Game zwischen aufeinanderfolgenden Fadenschlingen (10n) in einem Schufirlchtungsabstand 
von denselben zwecks erh5hter Quantitit der hydrophilen Game (10) In der aufsaugenden Schlcht (A) 
des Erzeugnisses belnhaltet. 

41. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 24 und welter 
40 dadurch gekennzeichnet, daB das Erzeugnis einen VIerleisten-Aufbau aufwelst und das Bereitstellen der 

Kettenwirkmaschine das Bereitstellen eIner zweiten mittleren FUhrungslelste belnhaltet, und welter 
gekennzeichnet durch das Einlegen eines zweiten Satzes von Grundgarnen (16) in Nichtmaschen- 
Schlingen, die sich um die dazwischenliegenden Nadein herum erstrecken. auf die zwelte FUhrungslel- 
ste. 

45 

42. Verfahren zur Herstellung eines kettengewirkten textilen Erzeugnisses nach Anspruch 41 und weiter 
gekennzeichnet durch ein Kettenwirken der hydrophilen Game (10) in einem 5-4-, 7-7-, 4-5-, 2-2- 
Maschenmuster, etn Kettenwirken der hydrophoben Game (12) in einem 1-0-. 3-4-Maschenmuster, ein 
Kettenwirken der ersterwShnten Grundgame (14) In einem 0-1 l-0*Masch6nmuster und ein Kettenwir- 

50 ken der zweiten Grundgame (16) In Kettstuhlgewebe In einem 5-5-, 0-0-Einlagemuster. 

Revendicatlons 

1. Tolle textile ayant une couche (N) de flls hydrophobes (12). une couche (G) de flls de fond (14, 16) et 
55 une couche (A) de flls hydrophiles (10), malll^es au moins I'une avec I'autre pour Intdgrer lesdites 
couches caract^rls^e par 

une couche non absorbante (N) de fils hydrophobes permeable aux liquides (12) form^e dans la 
surface saillante et r^partie d'une manidre prddominante sur une face de ladite telle pour un contact 
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initial avec un liquide en cours d'usage, 

une couche absorbante (A) de fits hydrophiles de retenue du liquide (10) form^e dans un empilage 
reiativement dense predominant sur la face oppos^e de ladite toile pour r^toupage du liquide k partir 
de ladite couche non absorbante (N) et pour retenir le liquide ^toup^ par ladite couche absorbante (A), 
5 et une couche (G) de fils (14. 16) g^neraiement non ^lastlques tiss^s selon une construction non 
tendue pr^dominante entre les faces de ladite toile» 

ladite surface saillante de fils hydrophobes (12) 6tant produite par grattage pour r^duire substantielle- 
ment la taille des interstices dans ladite couche non absorbante (N) pour permettre ie passage du 
liquide h travers elle, vers ladite couche absorbante (A) en servant de resistance aux fultes du liquide 
10 absorb^ de ladite couche absorbante (A) k travers ladite couche non absorbante (N). 

2. La toile textile selon la revendication 1, caracteris^e de plus en ce que lesdits fils hydrophiles (10) 
consistent en des fils cables d'une broche de fibres naturelles. 

75 3. La toile textile selon la revendication 2, caracteris^e de plus en ce que les fibres naturelles sont du 
coton. 

4. La toile textile selon la revendication 3, caracterisee de plus en ce que lesdits fils cables (10) consistent 
entl^rement en fibres de coton. 

20 

5. La toile textile selon la revendication 1, caract^risee de plus en ce que les fils hydrophobes (12) 
comprennent des fils synth^tlques multifilaments. 

6. La toile textile selon la revendication 5, caracteris^e de plus en ce que lesdits fils synth^tiques 
25 multifilaments (12) sont en polyester. 

7. La toile textile selon la revendication 1, caracteris^e de plus en ce que les fils de fond (14, 16) 
comprennent au moins des fibres synth^tlques, des fibres multifilaments et des fibres naturelles. 

30 8. La toile textile selon la revendication 1, caracteris^e de plus en ce que lesdits fils hydrophiles (10) sont 
des fibres k titre reiativement bas selon le systeme de titrage du coton. 

9. La toile textile selon la revendication 8, caract^risee de plus en ce que lesdits fils hydrophiles (10) sont 
d'un tItre de fll d'envlron moins de 10. 

36 

10. La toile textile selon la revendication 8, caracterls^e de plus en ce que lesdits fils hydrophiles (10) sont 
d'un titre en deniers sensiblement plus grand que les fils hydrophobes et de fond (12, 14. 16). 

11. La toile textile selon la revendication 10. caract^ris^e de plus en ce que lesdits fils hydrophiles (10) 
40 sont d'un titre en denier sup^rleur k au moins approximativement deux fois le titre des fils hydrophobes 

(12). 

12. La toile textile selon la revendication 8. caracterisee de plus en ce que lesdits fils hydrophiles (10) 
composent au moins 40 pourcent du poids de ladite toile. 

45 

13. La toile textile selon la revendication 12, caracteris^e de plus en ce que lesdits fils hydrophiles (10) 
composant au moins 45 pourcent du poids de ladite toile. 

14. La toile textile selon la revendication 13, caract^risee de plus en ce que lesdits fils hydrophiles (10) 
50 composant au moins 50 pourcent du poids de ladite toile. 

15. La toile textile selon la revendication 12. caracterlsde de plus en ce que lesdits fils hydrophobes (12) 
composent moins d'environ 40 pourcent du poids de ladite toile. 

55 16. La toile textile selon la revendication 15, caracteris^e de plus en ce que lesdits fils de fond (14, 16) 
composent moins de 30 pourcent du poids de ladite toile. 
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17. La toile textile selon la revendication 1, caract^ris^e de plus en ce que ladite tolle est tricot^e sur un 
metier k au molns trols barres. 

18. La toile textile selon la revendication 17, caract^rls^e de plus en ce que lesdits fils hydrophiies (10) 
5 comprennent un ensenible de fils tricot^s par des boucles k aiguilles suraliment^es h la surface 

technique de ladite tolle pour former ladite couche absorbante (A). 

19. La toile textile selon la revendication 18, caract^ris^e de plus en ce que lesdits fils hydrophiies (10) 
sont amendes dans des boucles successives (lOn) espac^es Tune de Tautre pour une quantity accrue 

10 desdits fils hydrophiies dans ladite couche absorbante (A) de ladite toile. 

20. La tolle textile selon ia revendication 18, caract^ris^e de plus en ce que lesdits fils hydrophobes (12) 
comprennent un ensemble de fils de chaTne tricotds en chevauchement en nappes sur le dos 
technique de ladite toile pour former ladKe couche (N) non-absorbante. 

75 

21. La toile textile selon la revendication 20. caract^ris^e de plus en ce que ladite toile est fabriqu^e sur 
une metier h quatre barres lesdits fils de fond incluant un premier ensemble de fils de chaTne tricot^s 
au point de chatnette et un second ensemble de fils de chaTne (16) tricot^s au point nou6 pour r^duire 
la tension des cdtes et de la trame de ladite toile. 

20 

22. La toile textile selon la revendication 21, caract§ris4e de plus en ce que lesdites boucles d'aiguilles 
(lOn) des fils hydrophiies (10) sont formes par des cotes altern^es (W1) et des courses altern^es (CI) 
de ladite toile, les fils hydrophobes (12) 6tant tricot^s en chaTne entre chaque recouvrement en boucles 
d'aiguilles (I2n) form^es alternativement dans les c6tes alterndes (W1) et dans les cotes interm^diaires 

25 (W2). les premiers fils de fond (14) ^tant formes dans les cdtes interm^diaires (W2). 

23. La toile textile selon la revendication 21, caract^rls^e de plus en ce que lesdits fils hydrophiies sont 
tricot^s selon une figure de points 5-4, 7-7, 4-5, 2-2, les fils hydrophobes (12) 6tant tricot^s selon la 
figure de points 1-0, 3-4. les premiers fils de fond (14) ^tant tricot^es en 0-1,1-0 et les seconds fils de 

30 fond (16) §tant tricot^s en 5-5, 0-0. 

24. Proc^d^ de fabrication d'une toile textile trlcot^e en chaTne sur un metier h au moins trois barres ayant 
une couche permeable au liquide non absorbante (N) au dos technique de ladite toile et une couche 
absorbante (A) de retenue du liquide dans la face avant deladlte toile comprenant les Stapes suivantes : 

35 - ^quipement avec une machine de tricotage pr^sentant au moins des banres-guide en haut, au 

milieu et en bas. une fonture d'aiguilles supportant une plurality d'aiguilles ; 

- tricotage d'un ensemble de fils (10) hydrophiies sur ladite barre guide du bas en surallmentant 
les boucles d'aiguilles (lOn) sur des aiguilles s^lectionn^s de ladite barre d'aiguilles pour former 
la couche at>sorbante (A) des boucles de fils hydrophiies dans une construction relatlvement 

40 dense dans la face technique avant de ladite toile ; 

- simultan^ment, tricotage d'une ensemble de fils hydrophobes (12) sur ladite barre sup^rieure en 
boucles d'aiguilles altern^es sur des aiguilles interm^diaires, en recouvrements inf^rieur s'^ten- 
dant entre les boucles (12n) de fils hydrophobes (12) pour former une couche non absorbante (N) 
au dos technique de ladite toile ; 

45 • simultan^ment, tricotage d'une ensemble de fils (14, 16) sur ladite barre du milieu de fils (14, 16) 

en boucles d'aiguilles sur lesdites aiguilles interm^diaires formant une couche de fond entre la 
couche absorbante (A) des fils hydrophiies (10) et la couche non absorbante (N) des fils 
hydrophobes (12) ; 

- grattage desdits recouvrements desdits fils hydrophobes (12) pour r^duire notablement la taille 
50 des interstices dans ladite couche non absorbante (N) des fils hydrophobes (12) pour r^sister aux 

fuites du liquide absorb^ par ladite couche absorbante (A) des fils hydrophiies (10) ^ travers la 
couche non absorbante des fils hydrophiies (12). 

25. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 24, caract^ris^ de 
55 plus en ce que les fils hydrophiies (10) sont aliment^s sous la forme cdbl^s de fibres naturelles. 

28. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 25, caract^ris^ de 
plus en ce que les fils hydrophiies (10) sont des fibres de coton. 
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27. Proc^d§ de fabrication d'une toile textile tricot^e en chatne selon la revendication 26, caract^ris^ de 
plus en ce que les flls hydrophiles (10) sont enti^rement constitu^s par des fibres de coton. 

28. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 24, caract^rls^ de 
5 plus en ce que les fils hydrophobes (12) sont constituis par des fils synth^tlques multifilaments. 

29. Proc4d6 de fabrication d'une toile textile tricot^e en chaTne selon la revendication 28, caract§ris6 de 
plus en ce que les fils hydrophobes (12) sont form^es de fils multifilaments de polyester. 

10 30. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 1, caract^ris4 de plus 
en ce que les fils de fond (14, 16) sont formes fibres et de filaments synth^tiques et de fibres 
naturelles. 

31. Proc6d6 de fabrication d'une toile textile tricot^e en chaTne selon la revendication 1, caract^rise de plus 
75 en ce que les flls hydrophiles (10) sont formes sous forme de fils ayant un titre relativement bas dans 

le syst^me de titrage du coton. 

32. Proc4d4 de fabrication d'une toile textile tricot^e en chaTne selon la revendication 31, caract^ris^ de 
plus eri ce que les fils hydrophiles (10) ont un tItre inf^rieur ^ dix. 

20 

33. Precede de fabrication d'une toile textile tricot^e en chaTne selon la revendication 31, caracteris^ de 
plus en ce que les fils hydrophiles (10) ont un titre en denier tr&s sup^rleur k celul des fils 
hydrophobes (12) et de fond (14. 16). 

25 34. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 33. caract^ris^ de 
plus en ce que lesdits fils hydrophiles (10) ont un titre en denlers ^gal k au moins deux fols le titre des 
fils hydrophobes (12). 

35. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 31, caract4rls6 de 
30 plus en ce que les fils hydrophiles (10) sont aliment4s en quantity suffisante pour constituer au moins 

40 pourcent en polds de ladlte toile. 

36. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 31, caracteris^ de 
plus en ce que les fils hydrophiles (10) constituent au moins 45 pourcent en polds de ladite toile. 

35 

37. Proc6d§ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 31. caract^ris^ de 
plus en ce que les fils hydrophiles (10) constituent au moins 50 pourcent en polds de ladite toile. 

38. Proc6d6 de fabrication d'une toile textile tricot^e en chaTne selon la revendication 35. caract^ris^ de 
40 plus en ce que lesdits flls hydrophobes (12) constituent moins de 40 pourcent en polds de ladite toile. 

39. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 38, caracteris^ de 
plus en ce que lesdits fils hydrophobes (12) constituent moins de 30 pourcent en poids de ladite toile. 

45 40. Proc^d^ de fabrication d'une toile textile trlcot^e en chaTne selon la revendication 24, caract§ris^ de 
plus en ce que le tricotage en chaTne des fils hydrophiles (10) inclOt Tancrage des fils hydrophiles dans 
des boucles d'aiguilles interm^diaires successives k un espacement ouvert pour accroltre la quantity 
desdits fils hydrophiles (10) dans la couche absorbante (A) de la toile. 

50 41. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 21, caract^ris^ de 
plus en ce que la toile est tricot^e sur un metier I quatre barres incluant une seconde barre de milieu, 
et caract^ris^ de plus par recouvrement de ladite seconde barre par un second ensemble de flls de 
fond (16) en boucles s'^tendant autour des aiguilles Interm^diaires. 

55 42. Proc^d^ de fabrication d'une toile textile tricot^e en chaTne selon la revendication 41, caracteris^ de 
plus en ce que les fils hydrophiles (10) sont trtcot^s en chaihe selon une configuration 5-4. 7-7, 4-5, 2- 
2, les fils (12) hydrophobes selon une configuration 1-0, 3-4 les premiers fils (14) de fond selon 0-1, 1-0 
et les seconds fils de fond (16) en 5-5. 0-0. 



23 



EP 0 429 802 B1 



r 



FIG. 




FIG. 2 



•8*7*€*5*4*3*2* I *0* • 

I5B ISA 





W2WI W2WI 




.4.3.2.1 •0* 

Hff f f f f f^^ 

BB ISA 




24 



